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during which the Sun's activity has remained unchanged.
The coal we burn in our stoves today gives us excellent
proof that the same Sun shone above the strange-looking
forests o£ lepidodendrons and giant horse-tails of long-past
geological epochs; the fossils found in different geological
layers exhibit an unbroken course of organic evolution
since pre-Cambrian times. During the past several hun-
dreds of millions of years, therefore, the Sun cannot have
changed in its brightness by an appreciable amount, for
any appreciable change would have made life on earth
quite impossible and cut short the progress of organic
evolution.* Indeed, halving the amount of solar radiation
would bring the earth's temperature well below the freez-
ing-point, and multiplying it by four would cause the
oceans and seas to boil.
Life on earth must surely be younger than the earth
itself, and still larger age-estimates can be derived from the
purely inorganic evidence contained in the chemical con-
stitution of the rocks that form the crust of our planet.
Many of these rocks contain minute amounts of the so-
called radioactive elements, uranium and thorium, which
are known to be unstable and to decay very slowly—a
process which takes billions of years and leads to a final
product analogous to ordinary lead. As long as the surface
of the earth was in a molten, lava-like state, these disinte-
gration products must have been constantly separated from
their mother-elements by the mixing processes of diffusion
and convection; but, as soon as the solid crust had been
* The possibility is not excluded that the so-called glacial periods, indi-
cated by geological evidence, may have been connected with some small
variation of solar activity. It should be noted, however, that such small
changes of climate could also be easily produced by purely terrestrial
factors, as, for example, the variation of the carbon-dioxide content in our
atmosphere.

